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This invention relates to the art of transcrib- 
ing so12nd Impulses from the surface grooves of 
record tablets by the use of electro-mechanical 
transducers, piezo-electric apparatns for ex- 
ample, and has to do more particularly with im- 5 
pulse gathering styli which are employed as 
driving means for such transducers. 
Record transcribing styli of the so-called 
"semi-permanent" type have enjoyed great popu- 
larity in recent years due fo their prolonged 1O 
period of usefulness and many makers of trans- 
ducer.equipment have desgned their products in 
such manner that the-stylus is attached fo the 
transducêr in a truly permanent manner. Thus, 
it Is often necessary fo replace the entire trans- 15 
ducer unit upon the stylus tip becoming worn 
or damaged. Since the use of such permanent 
stylus attaching means has permitted the inclu- 
sion of certain-, desirable operational features as 
reduced mass and inertia, for example, their use 20 
bas persisted despite their apparent economic 
shortcomings. 
Another type of stylus attaching means in cur- 
rent use is the conventional chuck and set-scew 
type wherein a replaceable stylus is secured fo 25 
the transducer by the use of a manually oper- 
ated screw. Although this latter type of attach- 
ing means facilitates the changing of a worn 
stylus if necessitates the interposition of an ex- 
cessive and objectionable bulk of material be- 30 
tween the stylus and the associated transducer 
apparatus which bulk tends to resist the free 
transmission of record vibrations. 
If is accordingly a prime object of the present 
invention fo provide novel economical and eflï- 35 
cient means for detachably securing a record en- 
gaging stylus to a transducer unit in such man- 
ner that the advantages of both of the. above 
described attaching means shall be embodied in 
a single device. 40 
As is well known in the art, it is of extreme 
importance that a record engaging stylus possess 
a controlled degree of flexibility in each of two 
Planes, the flrst laterally, in a direction parallel 
to the surface of the associated record disk for 45 
the purposes of reducing record wear and 
"needle talk," and the second vertically, in a 
plane normal fo the surface of the record disk 
for the purposes of proper tracking and noise 
reduction. Such biplanar flexibflity Or com-50 
pliance character is incorporated in the article 
of the present invention in a rmvel manner, 
hereinafter to be more fully described, and our 
device exhibits an optimum' operating pattern as 
respects frequency respose,, urff.0_rm- traç.k_In_g _ix 55 
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te record grooe and minimum tip and record 
wear. 
We bave discovered also that considerable 
economy in the production of styli and styli 
holders may be effected by fabricating the sev- 
eral comportent parts in quantity upon auto- 
matic machines such as punch presses and screw 
machines for example. If will be noed that the 
several embodiments of the principles o.f out in- 
vention take full advantage of the versatillty of 
such modern machinery. 
In addition fo the above stated object of pro- 
viding novel securing means for record er/gag- 
ing styli we bave in view the further object of 
affording means fo tender eut. securing device 
receptive fo the installation of styl i .hav!ng 
diverse operational characteristics. 
A further object of the invention is the pro- 
vision of various forms of styli possessing dïfZ 
ferent operating properties but each possêSs- 
ing the advantageous characteristics explained 
above. 
.Yet another object of the invention is the pro5 
vision of improved forms of styli bodies adapt- 
able fo receive and secure record engaging wear- 
ing tips ruade of various substances, as either 
metal or jewel, for example. 
A stfll further object of the inYention is the 
provision of stylus f0rms capable of being fab 
ricated of fiat sheet metal strip or ribbon by 
simple stamping and bending operations. 
And yet another object of the invention is. the 
provision of stylus holders which may be suit- 
ably formed from low priced bar stock rater 
than from more expensive die cast or machined 
components. 
These and other objecs and advantages of the 
invention wfll be apparent upon consideration Of 
the following detafled speciflcation and the .ac- 
companying drawing wherein there are disclosed 
several preferred embodiments of the invention. 
These embodiments should be considered as 
illustrative only as obviously many changes may 
be made therein without departing OErom 
spirit or scope of the invention. 
In the drawing: 
Figure 1 is a sectional view of an electro:me- 
chanical transducer unit having associated 
therewith a stylus and stylus-holder constructed 
in accordance with the principles of the present 
invention; . , - , 
Figures 2, 3 and 4 are side views of the body 
portion, of the stylus of Figure ! af progressive 
steps in ifs fubrication; .... 
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Figure 5 is a perspective view of a portion of 
the stylus holder of Figure i; 
Figure 6 is a perspective view of the stylus of 
Figures 1 through 4; 
Figure 7 is a perspective view of the lower end 
of a modified form of styhis holder designed to 
secure the stylus of Figure 8; 
Figure 8 fllustrates a modified form of a sep- 
arable stylus adapted fo be received in the holder 
of Figure 5 or Figure 7; 
Figure 9 illustrates a modifïcation of the holder 
of Figure 5 designed fo receive and secure the 
stylus of Figure 10; 
Figure 10 shows a modified ïorm of stylus 
adapted fo be received in holders of either Fig- 
ures 5, ï, or 9; 
Figure i1 is a perspective view oî a further 
modified form of holder for the receptioïï of the 
stylus of Figure i3; 
Figure 12 shows a retention band intende fo 
encircle the holder of Figure ii; and 
Figure 13 fllustrates a modified form of st-l'ds 
adapted tobe secured in the holder of Figure 
by the band of Figure 12. 
Referring now to the drawing more in detrA!, 
the reference character 18 designates the case or 
housing of an electro-mechanical transducer 
unit which is supported in any well kuo-n man- 
ner and which is normally mounted to swing 
both laterally and vertically with respect to the 
record disk |!. Suitable cavities |2 and 
within the case H} contain the various active 
parts of the assembly including a piezo-electric 
crystal 13, a crystal yoke |4 and a drive rod 15. 
Surrounding rod | and journaling if for limited 
rotation are provided the rubber bearings I and 
!' and interposed between the inner surfaces of 
yoke |4 and the outer surfaces of crysta! I is a 
rubber damping pad |] fo control the quality 
and/or magnitude of the vibrations being trans- 
mitted from the former fo the latter. The 
physical properties of the several rubber mem- 
bers |8, !' and |] are preferably such that the 
desired degree oZ sensitivity is incorporated in 
the transducer assembly, as is well known in the 
art. 
A vertically disposed stylus holder 2, is rigidly 
secured to drive rod 15 and depends therefrom 
through a window ! formed in the lower surface 
of case 18. Ample clearance is provided for the 
ree movement of holder 8 within window 
In the views of Figures 1, 5 and , the holder 
is illustrated as having a hole  l counterbored in 
its lower end which leaves the remaining metal 
in the form of a tube. Slots 2 are milled in 
the walls of holder 2{} at diametrically opposed 
points and during assembly of holder 2 and rod 
|B slots 2 will be aligned with the longitudinal 
axis of rod |. The effect of eliminating the 
counterboring of holder 2 may be observed in 
the modification of Figure 9 wherein the holder 
|2 is a solid rod while the slot |-2 is continuous 
across the diameter of the holder. 
We provide, for insertion into the lower end of 
rod 2, a formed metal stylus 3 having a verti- 
cally disposed key portion 3|, a forwardly 
tending arm portion , an upturned forward 
end 3 and adapted fo have attached at its for- 
ward end a record engaging tip .. 
In accomplishing one of the objects set forth 
above we have devised a no.vel process for pro- 
ducing the stylus , the several steps in this 
process being illustrated in Figures 2, 3 and 4. 
We first produce a fiat mettl blank as shown in 
Figure 2, by stamping the same from suitable 
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sheet material, as beryllium-bronze, for example. 
The key portions 31 and 31', the arm 32 and the 
hole 35' are all îormed at this rime in a single 
operation. Next we deform arm 32 near ifs raid 
5 point, as shown in Figure 3, by rotating its for- 
ward end through an angle of 90 ° to produce the 
horizontally disposed portion 2'. The extrmne 
forward end is then turned upw,rdly af an angle 
oZ approximately 2 ° as shown at 33 in Figure 4. 
10 A suitable record engaging tip may now be in- 
serted in hole 3' and secured therein to complete 
the first embodiment of the stylus of the 
invention. 
By accurately controlling the cutting of the 
15 key !, we are able to produce a styhis of fin- 
ished dimension which will readily be secured 
witlin the counterbore 21 of holder 2 by simple 
frictional retention. Since if is essentia! that 
the mass of ho!der 2 be kept to a minimum it 
20 vAll be undeïstood that the tubular walls thereof 
will be re!atively thin and will exhibit some tend- 
ency to deform thus tending to grip the edges of 
key 3| upon ifs insertion. ççey |' and a small 
portion of arm '22 will coact with slots 22 to keep 
'25 the entire stylus aligned with holder 
The peculiar bent form of the stylus arm 
imparts the required characteristic of biplanar 
flexibflity to the device oZ the invention md 
causes it to exhibit extremely desirable degrees 
0 of both vertical and horizontal compliance in its 
operation. It will be noted that the choice of 
such materials as beryl]ium-copper, phosphorus- 
bronze or spring brass expedites the attachment 
oZ record engaging tip 3 by means of soldering, 
;5 for example, while also exhibiting optimtu'n char- 
acteristics of fiexibility and vibration transmis- 
sion. 
The preferred embodiment, described thus.far, 
may be modified in many respects, several of 
¢0 which are disclosed in the remaining fires of 
the drawing. 
In Figure 7 is illustrated a holder 28 which is 
similar fo that of Figures 1 and 5. For insertion 
into this latter form of holder we provide the 
45 stylus of Figure 8 having a vertically disposed 
column 4{} in place oZ the key | refeyred fo 
above. A transverse slot 4| is formed in the 
upper end of column 4{} fo permit it fo exhibit a 
slight degree of fiexibility and thus fo cause it 
50 fo securely retain itself within the counterbore 
|. Column 4{} may be advantageously fabri- 
cated in any automatic screw machine. An arm 
member |3, ruade of fïat strip material, is se- 
cured fo the lower end of column 40 and is re- 
5 tained in a. laterally disposed slot 2 formed 
therein. Arm |32 is permitted ho extend a slight 
distance remwa.rdly of column 8 ho forra a key 
||' which will coact with one of the slo;s 
to align members 48 and 2ff. The forward end 
60 of arm |3| may be formed in the manner of 
the arm  described above. Whfle the use.of the 
stylus of Figure 8 entails the inclusion of a 
greater mass of material it wi!l assure more 
secure connection between stylus and holder as 
65 may be desirable in some applications. 
In the modifïcation of Figure 9 there is illus- 
trated a stylus holder |2{} formed from solid rod 
sbock and having a laterally disposed slot 122 
placed across its lower end. For use with this 
70 modified holder the stylus Of Fgure 10 is pro- 
vided wherein the stylus arm 232 is secured with- 
in a slot 4 formed in the lower edge of a fer- 
rule . Ferrule 58 is of such internal diametm- 
that it snugly fïts over holder |2{} and m,y be 
7 attached or removed with ease to facflitate re- 
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placement of worn o9 damaged, styli. Arm '232 
extends diametrically across ferrule 50 and a 
slight key 23 ! is allowed to protrude at the rear- 
ward end. In a state of assembly with the holder 
1'20 that. portion of arm 232 ]ring within the 
walls oï ferrule 50 serves as an ligrfing bar when 
inserted within slot 122. If ferrule 50 be oï cor- 
rect internal diameter and if the thickmess of 
arm 232 be the saine as that of arms 32 or 32, 
mentioned ab0ve, the stylus oï Figure 1O wfl] 
obviously be operable upon any of the hold- 
ets of Figures 5, 7 or 9. It will be understood 
that the forward end"oï arm 232, hot shown, 
may be formed in a manner similar fo that shown 
in Figures 1 and 6. 
A still furtler modification oï the holder and 
stylus, of the present invention is illustrated in 
Figures 11 and î3 and attention is directed first 
to the former wherein the hlder 220., made of 
solid rod stock, replaces the counterbored holder 
20 of Figure 1. A transverse slot 222 receives 
and aligns  suitable key on the associate-d stlus. 
The stylus of this modification is formed .in"a 
manner somewhat similar fo those already 
scribed in that it comprises a twisted transition 
60 between a vertically dispOsed forward portion 
6! and a horizontally disposed rearward por- 
tion 62. Forward portion 6! is bent fo ïorm an 
eye 63 encircling the body of a record engag- 
ing tip 65 which may be held in place with 
solder or cernent as is well known in the art. 
At the rearward end of the horizontal portion 
a vertically disposed key 33! is formed fo be 
serted into slot 222 of the holder 220 to align 
the respective stylus and holder and to friction- 
ally retain the former in the latter. A separate 
sleeve or ferrule 55 is provided to be slipped over 
holder 220 te prevent any longitudinal motion of 
key 33! wiçhin slot 222. Ferrule 55 and key 
may be so proportioned that the key has tight 
engagement in the ferrule whfle the ferrule bas 
tight engagement over the holder 220. It will be 
apparent that in the present modification the 
mutual relation of the oppositely disposed por- 
tions 62 and 6 bas been reversed from the 
relation of parts 32 and 32' shown in Figure 6. 
This reversal does hot impair the operation of 
the stylus of Figure 13 since there is still included 
a fiat portion 62 responsive fo vertical undula- 
tions and a vertical portion 6 ! responsive to hori- 
zontal undulations of the associated record en- 
gaging tip. 
It should now be apparent that we bave pro- 
vided new and improved stylus holders, styli, 
and methods of fabricating the saine which ac- 
complish, in a novel manner, the objects initially 
set out. The several styli of the disclosure may 
be readfly fabricated of fiat strip material simply 
by punching and bending, the various holders 
may be automatically produced in a screw ma- 
chine or automatic lathe. Interchanging of the 
several holders and styli is permitted and in each 
case a stylus assembly results which displays ex- 
cellent operational characteristics. As these 
various modifications are intended to be fllus- 
trative only, reference should be had to the ap- 
pended claires in detmïîining the scope of the 
present invention. 
What we claim ls: 
1. In a phonograph pick-up the combination 
of a vertically disposed tubular member consti- 
tuting a stylus holding member and having a 
diametrically disposed slot in its side wall lower 
end extending upwardly from the bottom end 
thereof, and a stylus mounting member compris- 
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nga plug receivable in sald tubular meniber and 
having a diametrically disposed slot in ifs bot- 
tom end .portion, and a horizontal reach of a ver- 
tically oriented strip rigidly secured in said last 
 mentioned slot and adapted to be received in said 
first mentioned slot upon application Of said 
stylus mounting member t0 said holding member. 
2. In a phonograph pick-up having a drive rod 
mounted for rocking movement about its longi- 
10 tudinal axis the combination of a tubular socket 
member rigidly secured af one end fo said drive 
rod and extending downwardly and radially out- 
ward of said axis, said tubular socket having a 
slot in ifs side wall extending upwardly from 
] its lower end, and a stylus assemblY having a 
plug-like mounting member frictionally received 
in said socket and having .verticall :disposed 
tab receivable in said slot .whereby .said stylus 
assembly will be retained.by said socket in a pre- 
20 determined angular :relation-with respect fo the 
axisofsaiddriverod.  .  ...   . 
3. A stylus for a phonogrph pick-up compris- 
ing in combination a plug-like member adapted 
to be frictionally received in . tubular stylus 
5 holder, an elongated arm rigidly secured at one 
end to an end .of said plug member and extend- 
ing radially outward of the longitudinal axis of 
said plug member and mounting at its outer free 
end a record groove engaging tip, said arm hav- 
0 ing a predetermined degTee of compliance to 
bending in vertical and horizontal planes, and 
tab means rigidly secured to said plug member 
and extonding radially outward therefrom and 
adapted to be received in a slot formed in the 
3. side wall of said tubular holder whereby said plug 
member is maintained in predetermined orienta- 
tion with respect to the tubular holder. 
4. A phonograph pick-up assembly comprising 
in combination a stylus mounting member, a 
40 stylus holding member, said members being 
adapted for telescopic intercormection whereby 
the principal axes of said members are rigidly 
maintained substantially coincident, an elongated 
arm rigidly secured to an end of said mounting 
45 member and mounting at its outer free end a 
record groove engaging tip, said arm having pre- 
determined degrees of compliance to bending 
movement in horizontal and vertical planes, and 
tab means on one of said members and a cooper- 
50 ating slot on the other of said members whereby 
upon telescopic application of said mounting 
member to said holding member said arm is re- 
strained against rotation about the common axes 
of said members. 
55 5. Apparatus according to claire 4 further 
characterized by said elongated arm and said 
stylus mounting member being integrally formed 
of sheet metal, said arm comprising a vertically 
oriented fiat portion and a horizontally oriented 
0 fiat portion, said last mentioned portion being 
adapted to carry a record groove engaging tip, 
and said stylus mounting member comprising a 
key portion extending vertically from said verti- 
cally oriented portion, said key portion being 
65 adapted for telescopic frictional interconnection 
with said stylus holder. 
6. Apparatus according to claire 4 further 
characterized by said stylus holding member hav- 
ing a tubular lower end extremity; said elongated 
0 arm and said stylus mounting member being in- 
tegrally formed of sheet metal; said arm com- 
prising a vertically oriented fiat portion, a tor- 
sional deformation, and a horizontally oriented 
fiat portion adapted to carry a record groove en- 
 gaglng tip; and said stylus moungng member 
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comprising a vertically, extending key portion 
adapted for telescopic frictional interconnection 
with said tubular lower end extremity. 
7. Apparatus according to claim EE further 
characterized by said stylus holding member 
comprising a tubular member disposed vertically 
and having diametrically opposed slots in its side 
wa]l extending upwardly from its lower end» said 
stylus mounting member and said elongated arm 
being intigrally formed, said stylus mounting 
member comprising an upward!y projecting key 
portion adapted for telescopic ïrictional inter- 
connection with said tubular member, and said 
arm having vertiEally oriented portions receiv- 
able in said slots. 
8. Apparatus according to claire 4 further 
characterizid by said stylus holding mimbir 
ing vertiEally disposed and having a transverse 
slot extending upwardly from its lower end 
tremity, said ilongated arm having a vertiEally 
oriented reach adapted for receptïon in said slot, 
and said stylus mounting member comprising a 
hand rigidiy secured fo said arm and adapted for 
telescopiE frictional intirconniition with the 
lower end of said stylus holding mimbir. 
9. Apparatus aciording fo claire 4 further 
characterized by said stylus holding member 
ing vertiEstly disposed and having a transverse 
slot in ifs bottom end portion extending upwardly 
from the bottom wall thereof, said stylus mount- 
ing member and said arm being integra]ly formed, 
said stylus mounting member comprising a fiat 
vertiEally extending key portion adapted for tele- 
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scopic frictional interconnection with said slot, 
said stylus holding member including a separable 
ferrule member for enclosing the transverse ends 
of said slot. 
5 19. Apparatus according to claim 4 further 
characterized by said stylus holding mmnber 
comprising a plug member, said stylus mounting 
member cornprising a fem-ule member adapted for 
telescopic frictionl interconnection with said 
10 plug member, said arm being rigidiy secured fo 
said ferrule member. 
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